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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure a stable noise 
reduction effect by suppressing the opening/ closing 
vibration of an elastically or flexibly deformable plate 
valve 43 with one end 43a fixed to a housing 42 having a 
valve hole in a valve system having the valve 43 for a 
muffler. 

SOLUTION: A leaf spring 47 is positioned with one end 
obliquely abutting against the open-side face of a plate 
valve 43. The leaf spring 47 abuts, in an inclined posture, 
the plate valve 43, so that the place on the plate valve 
43 which the leaf spring 47 abuts against is displaced 
toward one end 43a or the fixed end of the plate valve 
43 according as it is flexed in the opening side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bulb equipment for silencers characterized by to be bulb equipment 
which opens the bypass path of the exhaust gas in a silencer when an exhaust 
pressure rises to place constant pressure, to have housing which has the valve port to 
which exhaust gas circulates, and the bulb which opens and closes a valve port, and to 
have an energization means energize a tabular valve to a closing side, in what is 
constituted from a tabular valve which could bend elastically, could deform the bulb 
anrj fjvorj the 6nd section to housing: 

[Claim 2] The aforementioned energization means is bulb equipment for silencers 
according to claim 1 characterized by being constituted so that the bending moment 
by the side of closing given to the aforementioned tabular valve by the energization 
force of the aforementioned energization means may decrease in connection with the 
amount of bending by the side of the aperture of a tabular valve increasing. 
[Claim 3] Bulb equipment for silencers according to claim 2 characterized by to make 
flat spring incline to a tabular valve, and to make it contact so that the contact 
position of the flat spring to a tabular valve may displace to the aforementioned end 
section side of a tabular valve in connection with the amount of bending by the side of 
the aperture of a tabular valve increasing to the field by the side of the aperture of the 
aforementioned tabular valve using the flat spring which an end is made to contact as 
a composition member of the aforementioned energization means. 
[Claim 4] Bulb equipment for silencers according to claim 3 characterized by forming 
in a stopper member opening by which flat spring is contained when a tabular valve 
contacts a stopper member, while preparing the stopper member which regulates the 
bending by the side of the aperture of the aforementioned tabular valve in the regular 



-1- 



position and fixing the other end of the aforementioned flat spring to this stopper 
member. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the bulb 
equipment which opens the bypass path of the exhaust gas in a silencer still in detail 
when an exhaust pressure rises to place constant pressure about the bulb equipment 
for silencers mainly interposed in the exhaust air system of the engine for vehicles. 
[0002] 

[Description of the Prior Art] The applicant for this patent had housing which has the 
valve port to which exhaust gas circulates as this kind of bulb equipment previously by 
Japanese Patent Application No. No. 110580 [ ten to ] ( and Japanese Patent 
Application No. No. 177414 [ ten to 1 and the bulb which open and close a valve port, 
could bend elastically, could deform the bulb, and has proposed what constitutes the 
end section from a tabular valve fixed to housing. 

[0003] in addition, with the bulb equipment of Japanese Patent Application No. No. 
1 10580 [ ten to ] The valve seat section which sits down after the tabular valve has 
been energized by the elastic stability by bending deformation of self by housing at the 
closing side is formed. When the exhaust pressure exceeding this elastic stability acts 
on a tabular valve, a tabular valve bends in an aperture side and a valve port is opened, 
with the bulb equipment of Japanese Patent Application No. No. 177414 [ ten to ] 
When the enclosure wall which encloses a tabular valve in housing and is extended in 
it at the aperture side of a tabular valve is established, a valve port is constituted from 
inner circumference space of an enclosure wall and an exhaust pressure exceeds 
place constant pressure, it bends to the position which a tabular valve encloses and 
crosses the opening edge of a wall, and the valve port is made to be opened. 
[0004] 

[Problem(s) to be Solved by the Invention] the above-mentioned ******'s — **** — 
when an exhaust pressure is the pressure of the grade which makes a tabular valve 
open barely, even if a tabular valve opens, since the opening is small, there are few 
exhaust air flow rates which pass a tabular valve, therefore the dynamic pressure of 
an exhaust stream to the extent that the aperture of a tabular valve can be held does 
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not act on a tabular valve, consequently a tabular valve is closed, the switching action 
that a tabular valve opens with the static pressure of exhaust air after that again is 
repeated, and opening-and-closing vibration of a tabular valve is produced And if such 
opening-and-closing vibration is produced, the magnitude of attenuation of exhaust 
sound will be changed and the stable silencing effect will no longer be obtained. 
[0005] this invention makes it the technical problem to offer the improvement 
equipment of the above-mentioned point ** which enabled it to suppress 
opening-and-closing vibration of a tabular valve in view of the above point. 
[0006] 

[Means for Solving the Problem] this invention is bulb equipment opened when an 
exhaust pressure rises the bypass path of the exhaust gas in a silencer to place 
constant pressure that the above-mentioned technical problem should be solved, was 
equipped with housing which has the valve port to which exhaust gas circulates, and 
the bulb which open and close a valve port, it could bend elastically, could deform a 
bulb and is equipped with an energization means energize a tabular valve to a closing 
side, in what constitutes the end section from a tabular valve fixed to housing. 
[0007] According to this invention, a tabular valve is pressed down by the energization 
means and the opening-and-closing vibration is suppressed. Here, as for an 
energization means, it is desirable to constitute so that the bending moment by the 
side of closing given to a tabular valve by the energization force of an energization 
means may decrease in connection with the amount of bending by the side of the 
aperture of a tabular valve increasing. If a tabular valve is opened at a stretch, an 
exhaust pressure falls conversely and a tabular valve begins to revert to a closing side, 
in order that the bending moment by the side of closing given by the energization 
means may decrease, if according to this an exhaust pressure rises and a tabular 
valve begins to bend in an aperture side, since the bending moment by the side of 
closing given by the energization means will increase, a tabular valve is closed at a 
stretch. Thus, a tabular valve switches to an open state and a closed state in an 
instant, and does not repeat opening and closing by the transient. In this way, 
opening-and-closing vibration of a tabular valve is suppressed effectively, and the 
stable silencing effect is obtained. 

[0008] In addition, if flat spring is made to incline to a tabular valve and it is made to 
contact so that the contact position of the flat spring to a tabular valve may displace 
to the aforementioned end section side of a tabular valve in connection with the 
amount of bending by the side of the aperture of a tabular valve increasing to the field 
by the side of the aperture of a tabular valve using the flat spring which an end is 
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made to contact, the above-mentioned energization means can be constituted only 
from flat spring, and simplification of structure can be attained. 
[0009] Moreover, in order to prevent that a tabular valve bends too much, when 
preparing the stopper member which regulates the bending by the side of the aperture 
of a tabular valve in the regular position, it is desirable to fix the other end of flat 
spring to this stopper member, and to use a stopper member also [ mounting bracket 
/ of flat spring ]. Here, although a stopper member is formed in the configuration 
which can distribute the stress of a tabular valve appropriately, if flat spring 
intervenes between a tabular valve and a stopper member when a tabular valve 
contacts a stopper member, a tabular valve will stop contacting a stopper member as 
the configuration of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., 
and a stress dispersion effect will fade. In this case, if opening by which flat spring is 
contained is formed in the stopper member when a tabular valve contacts a stopper 
member, it will contact soon, without a tabular valve stopper minding flat spring, a 
stress dispersion effect will fully be demonstrated, and the endurance of a tabular 
valve will improve. 
[0010] 

[Embodiments of the Invention] It is the silencer with which 1 is interposed in the 
middle of the exhaust air system of an internal combustion engine with reference to 
drawing 1 . The tubed shell 11, One pair of the 1st and 2nd separator 14 and 15 is 
formed in the main part of a silencer which consists of end walls 12 and 13 which 
blockade the end and the other end of shell 11. the space in a main part The 1st 
silence room 31 between the end wall 12 and the 1st separator 14, It has divided in the 
2nd silence room 32 between the 1st separator 14 and the 2nd separator 15, and the 
3rd silence room 33 between the 2nd separator 15 and the other end wall 13. 
Furthermore, the exhaust air inhalant canal 21 which penetrates the end wall 12, the 
1st separator 14, and the 2nd separator 15 to a silencer 1, respectively, and is open 
for free passage to it at the 3rd silence room 33, The exhaust air excurrent canal 23 
which penetrates the inner pipe 22 which penetrates the 2nd separator 1 5 and the 1 st 
separator 14, respectively, and opens the 3rd silence room 33 and the 1st silence 
room 31 for free passage, and the other end wall 13, the 2nd separator 15 and the 1st 
separator 14, respectively, and is open for free passage in the 1st silence room 31 is 
formed. And while drilling much bore 21a in the tube wall of 2nd silence room 32 
portions of the exhaust air inhalant canal 21, much bore 22a is drilled also in the tube 
wall of 2nd silence room 32 portions of the inner pipe 22, and the exhaust air inhalant 
canal 21 and the inner pipe 22 are made into the structure which can be open for free 



passage through the 2nd silence room 32. 

[001 1] According to this, the distribution channel of the exhaust gas which flowed into 
the exhaust air inhalant canal 21 becomes two lines with the path which results in the 
exhaust air excurrent canal 23 through the path which results in the exhaust air 
excurrent canal 23 through the 3rd silence room 33, the inner pipe 22, and the 1st 
silence room 31, and bore 21a, the 2nd silence room 32, bore 22a, the inner pipe 22 
and the 1st silence room 31. 

[0012] By the way, if a lot of exhaust gas flows into the exhaust air inhalant canal 21 
with high-speed rotation of an internal combustion engine, in the distribution channel 
of the two above-mentioned exhaust gas, the exhaust pressure in the silence room 32 
and 33 will become high, as a result the output of an internal combustion engine will 
decline. 

[0013] For this reason, opening 14a for bypass paths which opens the 2nd silence 
room 32 and the 1st silence room 31 for free passage to the 1st separator 14 is 
prepared. When an exhaust pressure rises to place constant pressure, the bulb 
equipment 4 which opens a bypass path is formed in this opening 14a, and a lot of 
exhaust gas is made to be discharged by three distribution channels which added the 
bypass path to the two above-mentioned lines by the atmosphere smoothly in the 
high rotation region of an internal combustion engine. 

[0014] bulb equipment 4 opens and closes the housing 42 which has a valve port 41, 
and a valve port 41, as shown in drawing 2 — a bulb — it bent elastically and has the 
tabular valve 43 which can deform, and it ****s so that a valve port 41 may agree in 
the 1st separator 14 at the aforementioned opening 14a, and housing 42 is stopped 44 
and carried out 

[0015] Housing 42 is formed by the square shape member which consists of forging or 
a cast, prepares a valve port 41 and bulb fixed part 42b which adjoins this in the 
center section, ****s end section 43a of a tabular valve 43 to bulb fixed part 42b, and 
is fixing it by 45. And in housing 42, enclosure wall 42a of the typeface of abbreviation 
KO surrounding other end 43of periphery 43 of tabular valve 43 except end section 
43a, i.e., tabular valve, b and edges-on-both-sides section 43c is extended from the 
front face of housing 42 to the aperture side of a tabular valve 43, and the 
aforementioned valve port 41 consists of inner circumference space of this enclosure 
wall 42a. 

[0016] In addition, although the crevice is made to be secured between the inner skin 
of enclosure wall 42a, and the periphery of a tabular valve 43 in order to prevent 
****** f or the switching action of a tabular valve 43, as long as it is located in the 
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space 41 which the width of face of this crevice is slight, and a tabular valve 43 
encloses, and is enclosed by wall 42a, i.e., a valve port, circulation of the exhaust gas 
in a valve port 41 is intercepted substantially. 

[0017] moreover, the stopper of the tabular which regulates the bending by the side of 
the aperture of a tabular valve 43 — a member 46 is ******(ed) with a tabular valve 
43 in housing 42 with the aforementioned screw thread 45, and it has prevented that a 
tabular valve 43 bends too much in an aperture side 

[0018] According to the above composition, although a tabular valve 43 bends in 
response to the exhaust pressure in the 2nd silence room 32, while an exhaust 
pressure is low, the tabular valve 43 is located in a valve port 41, and the valve port 41 
is closed substantially. And when the exhaust pressure in the 2nd silence room 32 
rises to place constant pressure, it will bend to the position which a tabular valve 43 
encloses and crosses the opening edge of wall 42a, a valve port 41 will be opened wide, 
and exhaust gas will flow for a bypass path. 

[0019] Here, with this operation gestalt, the flat spring 47 which works as an 
energization means to energize a tabular valve 43 to a closing side is formed, as for 
flat spring 47, the end contacts the field by the side of the aperture of a tabular valve 
43 — as — the other end — setting — a stopper — it is fixed to the member 46 And 
make flat spring 47 incline to a tabular vaive 43 in the fixed-end slack end section 43a 
side of a tabular valve 43, and it is made to contact, and is made for the contact 
position of the flat spring 47 to a tabular valve 43 to displace to the end section 43a 
side of a tabular valve 43 in connection with the amount of bending by the side of the 
aperture of a tabular valve 43 increasing. 

[0020] Here, the bending moment by the side of closing is given to a tabular valve 43 
by the energization force of flat spring 47. And since the energization force of flat 
spring 47 does not change like the left to the contact position of the flat spring 47 to 
a tabular valve 43 displacing like the above, the bending moment by the side of closing 
given to a tabular valve 43 will decrease in connection with the amount of bending by 
the side of the aperture of a tabular valve 43 increasing. When an exhaust pressure 
rises and a tabular valve 43 begins to bend in an aperture side in this way, the bending 
moment by the side of closing given by flat spring 47 will decrease, consequently a 
tabular valve 43 will be opened at a stretch. Moreover, when an exhaust pressure falls 
and a tabular valve 43 begins to bend in a closing side, the bending moment by the side 
of closing given by flat spring 47 will increase, consequently a tabular valve 43 will be 
closed at a stretch. Thus, since a tabular valve 43 switches to an open state and a 
closed state in an instant, opening and closing are not repeated by the transient and 



opening-and-closing vibration of a tabular valve 43 is suppressed. 
[0021] in addition, the state where the other end of flat spring 47 laid retainer 47a of a 
tabular on top of the superficies — a stopper — it prevents that stress concentrates 
on the point of a member 46 by spot welding etc. at the fixed point of fixation now 
j K 5 i c3 ) c3 K 3 i c3 i c J and flat spring 47 by retainer 47a, and endurance is raised Moreover, in this 
operation gestalt, a tabular valve 43 and flat spring 47 were made into this quality of 
the material (for example, INC0718 (an elevated temperature and high intensity nickel 
system alloy)), and the board thickness of 0.15mm and flat spring 47 is set as 0.10mm 
for the board thickness of a tabular valve 43. Thus, board thickness of a tabular valve 
43 is made thicker than flat spring 47 for preventing that break, and it bends in the 
contact part of flat spring 47 as a tabular valve 43 bends. 

[0022] Drawing 3 shows the 2nd operation gestalt and gives the same sign as the 
above-mentioned sign to the same member as the above-mentioned 1 st operation 
gestalt. the 2nd operation gestalt — a stopper — the point tooth back of a member 46 

— the other end of flat spring 47 — fixing — a stopper — a member 46 — a tabular 
valve 43 — a stopper — when a member 46 is contacted, opening 46a by which flat 
spring 47 is contained is formed 

[0023] the thing of the 1st operation gestalt — a tabular valve 43 — a stopper — the 
state where flat spring 47 was put between members 46 — a stopper — although a 
member 46 is contacted — the thing of the 2nd operation gestalt — a tabular valve 43 

— a stopper — a member 46 is soon contacted without flat spring 47 here — a 
stopper — although a member 46 is formed in the configuration which can distribute 
the stress of a tabular valve 43 appropriately — the thing of the 1 st operation gestalt 

— a tabular valve 43 and a stopper — since flat spring 47 is put between members 46 

— a stopper — a tabular valve 43 does not contact a member 46 as the configuration 
of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., but a stress 
dispersion effect fades on the other hand — the thing of the 2nd operation gestalt — 
a tabular valve 43 — a stopper — in order to contact a member 46 soon, a stress 
dispersion effect is fully demonstrated and the endurance of a tabular valve 43 
improves 

[0024] As mentioned above, although the operation gestalt which applied this 
invention to the bulb equipment 4 in which enclosure wall 42a which encloses a tabular 
valve 43 in housing 42 was formed was explained, this invention is applicable also like 
the bulb equipment in which the valve seat to which a tabular valve sits down in 
housing was formed. 
[0025] 
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[Effect of the Invention] Like [ from Ming ] from the above explanation, according to 
this invention, the silencing effect which opening-and-closing vibration of a tabular 
valve could be suppressed, and change of the magnitude of attenuation of exhaust 
sound was prevented, and was stabilized is obtained, and goods nature improves. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of an example possessing this invention bulb equipment 
of a silencer 

[Drawing 2] (A) The cross section of the 1st operation gestalt of this invention bulb 
equipment, the left lateral view of (B) drawing 2 (A) 

[Drawing 3] (A) The cross section of the 2nd operation gestalt of this invention bulb 

equipment, the left lateral view of (B) drawing 3 (A) 

[Description of Notations] 

1 Silencer 4 Bulb Equipment 

41 Valve Port 42 Housing 

43 Tabular Valve 43a End Section 

46 Stopper — Member 46a Opening 

47 Flat Spring 
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tBt. £ cOta^S 4 2 acOF*lJa^ra-C'|inB#7L4 1 2r1f 

[ 0 0 1 6 ] HV^M4 2 aC0|*|Ji]fflk*K«#4 3c0 
^kcoHlcti. «4^#4 3c0^ffl«j#(cf^LTc0C:t 

i c0KgS<0lS{±fll3&»T'fc 0 . ««#4 3 *>'HV ^M4 
2aT'Hi)iX.|»^. flP*>. #7L4 1 W(C«iaWSR 

#7L4 lfcfiJtiswwrxoaaiJiaarwtcjBR* 

[0017] ttz. «tt#4 3coBH#il^coM^S:aSiJ 
^4 2 (;««#4 3 k ft(Cft*S^> L , «tt#4 3 #1S# 

[0018] vxtcommzxtux. m,2m^m32n<r> 

#fMH5rS(tT^#4 3*q»tt3&». PmJI*>'ffiV ^ 3 *> 
{itStt#4 3*^7L4 l^tCfiStTfcO. #314 1« 
£*WteHWU»*l-0*4. *LT, SS2ffi^M3 2F*3CO 
PSlE*%rfeEfc±#-r& k . ffitf.#4 3* J Hv^4 2 
a<OBBP«l*«i*ffl[«*T«K,T#7L4 1 vmi&z 
ft, mUfxW '*A&HHtttii> Z k fc** . 
[00 19] ^>IT\ ^eM5JB«ni. «*#4 3 $rffl 
tWfcftSWifrtH^Si: Ltfi<«arta4 7 S-ISttT 
V^4. «tfta4 7J4. *«?5-iB* t «*#4 3<?DBHS«<0 

6£B£3:hXlrV&. *UT, «tfia4 7*«*#4 3 
tc*f L««#4 3cO@^S7t-g»-SSB4 3 affl|frCffi^$ 
iir-C^^^. ««#4 3coH#fflJ^coM*»3&«igJirt 

«oicffvvRK#4 3izm-&mito4 inmmomtf 

Wttk#4 3C0-Sg54 3 afigfcSBfiWN&J: SfcLTV* 
4. 

[0020] «^#4 3 «Jf ia4 7 (Oft 

®JHZ£ 0fflt-fflK«Oft{f^:-^yb*W$itS. -e 
LT. «tt#4 3t*W4«fcfla4 7coa«fi^±IB 

co*n<^a-rscotc^t«{ffc4 7oft»*u*BBWfc 
Lsfirv^fcA, Wfc#4 3i,ztti)-Z1x&mt.m<^<r>mf*i 
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«tt#4 3*^MfcHt^fcBt-i: . *tfia4 7 (cj: 0# 

S«#4 3{S-^Cffi<c:i:l:^l,. ifc, ^Mff 

7CJ: 0 ft^-SixSffl tM^<0fltf >- h #ifjn 
U *tt#4 3 tt-aitm tactic**. 

#4 3 ommmwrnustiz. 

[002 i]«, mite* 7<otti»i, *<^HBt:S«e 

4 7<O0^C(CJS;*^4»^-S«r £ 'J -r— y"4 7at 

tcfcwt , H#c#4 3 fct£t£;fc4 7 t(±|SI«W 
I NC07 1 8 (ffia • ?«Sfc*-<y^WR^A) ) t 
U «R#4 3*)ttW*01£tfO. 1 5mm, JEfcffe4 
KKUBimUiO. 10mm(cRj£LT^*. £*>J: 
3 1«*#4 3 <D«ff£«{f *a4 7 J: 9 fc J*< *> 
ii» «C##4 3 jWRHT ta4 7 coS^Sffiff-C-Wlft !> i 3 

[0022] m3nm2mmmmi^Lxt3'o . ±ia» 

LTU*. SS2l£Jifl31ffirJi. Xh>yyN-SKW4 6c7)*s 
aWiSfc*ifk4 7<0flBB*HJgU X h 7A^4 6 
fc, I£##4 3ifiX V vJttmA 6t,zmmLtzb% IZ& 
fcfia4 7#JRtt3ft.4BBP«4 6aW*Lt^4. 
[0023] SI SHeBtteOitfTCIi. «#c#4 3 #X 
h »^OT4 6 t«C«lfJa4 7 SjK^j^^JBT' 

-x h 6 tsijw-*^ m2mtmmcoi>c?)X' 

12. t£#C#4 3***1- -y^SB«4 6 4 7£tf-£ 



«4 Gtn^zmimAltfWkX-Th&tXhi-zth. X h >y 
'tSWH 6 K«L*<0»ttiB")tC«*#4 3#3«Hi- 

««#4 3*^ b y^snm4 6izmz^m^^rz 

[0 0 24] ia±, A^y'y/4 2tt«#4 3Jia 
Hl^4 2 a$r^L^!^';uy^a4{C2(s:^BB^^L 

mm-th#mzm&L Liz^Tmrnz i> mnizm&n* 

[0 0 2 5 3 

j:*ur. wmt<mmm*m\x:% . stafratfss 

[Hffic0fS*^Si^] 
[01] 

»T®0 

[02] ( a ) *«^^7»«tf5SB i mmmm<m 
mm. (b > 02 (a) (otEtmrn 

H0. (B) 03 (A) CD&mWM 

i 4 ^vfmm. 

4 1 #?L 4 2 )\*7i/V? 

4 3 «t## 4 3a -«g|5 

4 6 ^h-yytSW 4 6a UPgP 

4 7 iKfcffc 



[01] 



[02] 
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